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Super magnets may help harness the power of the H-bomb
ClY
eased in a controll
at makes an H-bomb coulflow, man would have an almost limitless source of electricpower. But the "if" is a big one. It means,
among other things, building a container to hold 100
-million degree
temperatures ... hot enough to vaporize any known material.
'Theoretically, this container problem could be solved by holding
the hydrogen reaction inside a powerful magnetic field, a sort
of "magnetic bottle." But such a magnetic bottle would require
a series of huge costly magnets consuming a powerhousefull of electricity. However, Westinghouse is already marketing a fist
-sizedsuper conducting magnet that runs on virtually no power, yet
produces a field twice as intense as a conventional magnet
weighing 20 tons. Scientists believe that future developments
of these super magnets may provide the answer to the problem
of harnessing the energy of a hydrogen reaction. Perhaps you would be
interested in helping to develop this and many other challenging projects
at Westinghouse, an equal opportunity employer. For more information,
see our representative when he visits your campus, or write to
L. H. Noggle, Westinghouse Educational Cen ,
You can be sure ... if it's 
Westinghous .ter Pittsburgh 21, Pennsylvania.
WeStinghOtne
• • -
...suddenly, new hope in life
A man lies on the operating table, crippled with the exhausting tremors of Parkinson's disease. The surgeon
guides a slender tube deep inside the patient's brain until it reaches the target area. Then liquid nitrogen,
at 320 degrees below zero F., is fed to the end of the tube. Suddenly the trembling stops. The unearthly cold
kills the diseased cells . . . and a once desperate human being has been given a new chance in life. Medical
reports have indicated that not only Parkinson's disease but also other disorders causing tremor or rigidity
have responded to this new technique in brain surgery. The operation has been described as easier on the
patients than previous surgery, and they have been able to leave the hospital in a surprisingly short time.
Also, encouraging results are reported on the use of cryosurgery, as it is called, to destroy diseased cells in
other parts of the body. Through its division, Linde Company, Union Carbide was called upon by medical
scientists for help in designing and making equipment to deliver and control the critical cold required in this
new surgery. This dramatic use of cryogenics, the science of cold, is an example of how research by the
people of Union Carbide helps lead to a better tomorrow.
A HAND IN THINGS TO COME
For information describing the work in cryosurgery done
at the Neurosurgical Department of St. Barnabas Hospital, New York, write to:
Union Carbide Corporation, 270 Park Avenue, New York 17, N. Y. In Canada: Union Carbide Canada Limited, Toronto.
UNION
CARBIDE
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Cover Note
"The Thinker," a painting by Ed Ryan suggests the present plight of
a troubled world as it enters the Space Age. This month's cover is
through the courtesy of ASTRONAUTICS magazine and through the
kind cooperation of Stanley Beitler, associate editor of ASTRONAUTICS.
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NOVEMBER, 1962 Page 3
11 0
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
OF ADMISSIONS
ROSE POLYTECHNIC
INSTITUTE
TERRE HAUTE, INDIANA
HIGH SCHOOL GRADUATES OF 1963
You are cordially invited to visit Rose Poly-
technic Institute where you can earn a degree in:
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
MECHANICAL ENGINEERING
CIVIL ENGINEERING
MATHEMATICS
PHYSICS
CHEMISTRY
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Variety: the spice of life
at American Oil
by A10-(4.
"When I was first interviewed by American Oil
representatives I was told I'd be given a free
hand in guiding a wide variety of projects. This
promise has certainly been kept!"
Jim Koller, 25 years old, came to American
Oil right out of the University of Wisconsin
where he earned his Bachelor of Science degree
in Chemical Engineering. An Evans Scholar at
Wisconsin, Jim describes his job at American Oil
this way: "I work on basic chemical engineering
problems, specializing in reactor design and
process development problems. Before a process
can go commercial, it must be tested in pilot
plants. That's where I come in." Jim wants to
stay in the technical research area, and plans
to enroll in the Illinois Institute of Technology
night school for courses in advanced mathematics.
The fact that many gifted and earnest young
men like Jim Koller are finding challenging careers
at American Oil could have special meaning for
you. American Oil offers a wide range of new
research opportunities for: Chemists—analytical,
electrochemical, inorganic, physical, polymer,
organic, and agricultural; Engineers—chemical,
mechanical, metallurgical, and plastics; Masters
in Business Administration with an engineering
(preferably chemical) or science background;
Mathematicians; Physicists.
For complete information about interesting
careers in the Research and Development Depart-
ment, write: D. G. Schroeter, American Oil
Company, P.O. Box 431, Whiting, Indiana.
IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS,
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:
New and unusual polymers and plastics • Organic ions under electron
impact • Radiation-induced reactions • Physiochemical nature of
catalysts • Fuel cells • Novel separations by gas chromatography •
Application of computers to complex technical problems • Synthesis
and potential applications for aromatic acids • Combustion phenomena
• Solid propellants for use with missiles • Design and economics:
new uses for present products, new products, new processes • Cor-
rosion mechanisms • Development of new types of surface coatings.
41167411.. STANDARD OIL DIVISION
STANDARD
NMI 
AMERICAN OIL COMPANY
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AT NASA. YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD
BOUNDLESS
OPPORTUNITIES in space research
OPPORTUNITIES for career development
No matter what degree or academic level you have at-
tained, NASA offers the graduate engineer or scientist
unparalleled opportunity for continued professional
growth.
At NASA, you'll play a significant role in answering
modern mankind's greatest challenge—the conquest
of space. You'll participate in history-making proj-
ects and work with eminent professional people.
NASA offers outstanding work-related graduate study
programs. While on full salary, you can take graduate
courses for credit during working hours at a nearby
university, with tuition paid. Seminars conducted by
world-famous scientists and engineers are frequently
held.
NASA offers you a wide choice of work areas, un-
equaled facilities, and outstanding opportunities for
professional achievement and advancement.
Should this environment interest you, write the Per-
sonnel Officer of the center you prefer :
NASA Headquarters, (BPH) Washington 25, D. C.;
Goddard Space Flight Center, Greenbelt, Maryland;
Langley Research Center, Hampton, Virginia; Lewis
Research Center, Cleveland, Ohio; Marshall Space
Flight Center, Huntsville, Alabama ; Ames Research
Center, Mountain View, California; Flight Research
Center, Edwards, California; Manned Spacecraft Cen-
ter, Houston, Texas; Launch Operations Center, Cape
Canaveral, Florida ; Wallops Station, Wallops Island,
Virginia ; Western Operations Office,
Santa Monica, California.
NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION
NASA is an equal opportunity employer. Positionq
are filled in accordance with Aero-Space Technology'
Announcement 252-B.
v
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editorials Up until four years ago the pages of the Technicwere adorned with such features as "Locker Rumors,"concerning campus athletics, and "Campus Survey,"
which reported campus news. Due to the nature of the
Technic, with copy deadline nearly a month in advance
of circulation date, such news features lost most of
their value by the time they were read.
During this same period, outlet for student opinion
was at a minimum. Admonishments and scrawled sar-
castic notes appeared from time to time on the bulletin
boards in the main hall. Editorials and occasional letters
in The Technic were practically the only formal presen-
tations of such opinions.
In the fall of 1959 Jim Funk, then a Junior, and Gary
Phipps, then a Senior, published the first issue of the
Rose Tech Explorer. This four page bi-weekly took
over the news in the Rose publications, and made avail-
able to the students a medium for their ideas for campus
improvement.
At the present time the Explorer is a six to eight
page newspaper and forum for student opinion. It, as is
the Technic, is published primarily for the students,
and, partly due to it's policy of controversial editorials,
is widely read on campus.
While the Technic does not always agree with the
Explorer, it compliments the members of the Explorer
staff for their contribution to Rose Polytechnic Institute.
J. G. G.
The Technic hopes to serve the Rose student body
in two ways. First, we try to present a magazine which
you may read both for entertainment and for informa-
tion. Second, we hope to give Rose students a chance
to demonstrate their writing skills to a large audience.
In addition to the six hundred copies of each issue
distributed on campus, the Technic is sent to alumni,
to four hundred high schools, and to other colleges all
over the country. We have found that articles by our
students compete very favorably with those of other
engineering colleges.
One Technic writer recently received special recogni-
tion. Jerry Badger, who graduated last year, was award-
ed second place in the best non-technical article contest
sponsored by Engineering College Magazines Associated
for the 1961-62 school year. The article for which Jerry
was honored was "Science God," which appeared in the
January, 1962, Rose Technic. Our congratulations to
Jerry, and we hope that one of our writers will take
first place this year.
M. G.
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David L. Clingman of the Plasma
Physics Department at the Allison
Division of General Motors Research and
Development Center holds a helical rail
accelerator similar to one installed
in the vacuum test chamber in upper
left background. Clingman is
one of a number of young scientists
engaged in basic research in
plasma acceleration programs
leading toward primary
space propulsion systems.
• ENERGY CONVERSION IS OUR BUSINESS—Admittedly, a broad
and far-reaching theme, but then, so are the scientific investigations now underway at
Allison Division of General Motors.
Within our 217-acre R&D Center in Indianapolis, Scientists and Engineers consider all
aspects of energy conversion—utilizing nuclear / solar as well as chemical forms of energy.
Allison—long a leader in advanced types of aircraft engines—now is extending capabilities of
turboprops to meet urgent, new military needs generated by current limited warfare require-
ments. There's emphasis on new engines for V/ STOL applications, incorporating BLC
(Boundary Layer Control), and programs to maximize fuel economy and range through
high temperature regenerative cycles.
In the nuclear energy conversion area, Allison is prime contractor for development of
MCR (Military Compact Reactor)—a highly mobile, completely self-contained
nuclear fission power system—to provide electric power in remote areas.
First and second stage rocket engine cases designed and produced by Allison for Minute-
man have achieved a 100 per cent reliability record. Allison's steadily growing competence
in the field is reflected in the forward strides made in titanium and glass filament-wound
ICBM cases. Also, in the missile field, Allison has developed a highly efficient regenerative
liquid metal cell that may point the way to a powerful yet compact electrical system for
space-age applications.
That's a small sample of the broad diversification of our activity today.
Perhaps there's a challenging opportunity for you in the creative environment at Allison.
Talk to our representative when he visits your campus. Let him tell you first-hand what it's
like at Allison where
"Energy Conversion Is Our Business.5
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The Dean's
Corner
"Essayons"
Engineers are men of action. Some unkind crit ics may even say that the typical engineer is a
"doer" first, and a "thinker" second. Such a statem ent is no doubt too biased. But we must admit that
the most significant function of professional engin eering is creative design, the development of a
prompt, tangible solution to a real problem. Thus the engineer is driven to react quickly, to start at once
a plan of action which must often run parallel in time to the detailed analysis of alternative schemes
for solving the assignment.
Making such a start often uncovers, as the syn thesis proceeds, unexpected novel approaches and
unsuspected limitations. These new data may be of as much value as the original specification for the
problem. Each one of us has experienced the reward of surprised satisfaction with the favorable outcome
of a task on which we obeyed the initial impulse to "get on with the job." This experimental approach
seems characteristic of the engineering mind and m ay help explain a typical impatience with "six-
significant-figure" precision in preliminary analyses.
Much of this pragmatic viewpoint is expressed in "ESSAYONS," the motto of the Corps of Engi-
neers. "We will try" is a good slogan for students of engineering as well as practitioners. A freer trans-
lation would be "Let's give it a whirl." It conveys confidence, optimism and flexibilty to meet unfor-
seen challenges. It eptomizes freedom of choice of the experimentalist as contrasted with the rigor of
the analyst.
Students, particularly, profit from work hab its that impel tackling a new job as soon as possible.
The very freshnes of the challenge helps alert the mind to patterns of thought exciting in their novelty.
The precious attribute, "serendipity," is closely relat ed to these qualities of alertness and novelty. This is
the rare ability to recognize and identify some new phenomenon or pattern in the world aound us
while we are searching for the answer to some other problem.
Recently a researcher analyzing the amplitude- frequency spectra of hundreds of male voices to com-
pile better data on which to base molitary communi cation systems design discovered three or four non-
conformist voice patterns. So typical were these that the recording technique was questioned. But
the investigator was persistent and managed to get clinical examinations of the men involved. In each
case unsuspected incidence of cancer of the larnyx was discovered. Thus there is hope for an entirely
new diagnostic tool for the early detection of this dread disease. Here is a striking example of the
value of serendipity.
Alertness, curiosity and creativity are indis- pensible to the progress of our economy, too. Indus-
try leaders are expressing concern that regimenta tion in technical education may be downgrading
creativity and the kind of "inventorship" that has generated new industries, new processes, new de-
vices to aid the diffusion of learning and skills.
To help grow tomorrow's leaders we need, on our campus, to encourage vital, creative thinking in
every phase of student life and academic work. Vig or promotes freedom. And freedom is the very foun-
dation of the creativity we seek.
Here at Rose each one of us can contribute to the best interests of our college, our community and
our nation by energetically accepting the challenge of "Essayons."
NOVEMBER, 1962
o.e,x.ob
Herman A. Moench
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hyperbolic
paraboloids
Man has long associated strength
with mass, but with the introduction
of thin-shelled structures, mass is
no longer a prerequisite for strength.
It is the shape of a structure which
dictates strength. A simple example
of shape determining strength is the
egg shell. It is almost impossible to
crush it when placed in the hand
length wise, yet the "shell" of the
egg is relatively thin. This gives one
an idea that perhaps the curvature
or shape has something to do with
its strength. This idea led to the de-
velopment of several different types
of curved structures; one of the more
widely used of these is the hyper-
bolic paraboloid.
Definitions of Hyperbolic
Paraboloids
Surface Definition
Assume two straight, nonparallel,
nonintersecting lines, H-O-D and
A-B-C, in space which will be pro-
visionally named directrices (fig. 1) .
Straight lines h„ that intersect both
directrices, being at the same time
E_
by Tom Davidson
Senior C.E.
parallel to one plane, XOZ, named
director plane, define the surface.
They will be called the first system
of generators. The two directrices
determine in their turn a second di-
rector plane, YOZ, parallel to them.
The surface may also be considered
as created by a second system of
generators, i„, parallel to this plane
and intersecting every generator,
h„, of the first system.
The hyperbolic paraboloid con-
tains, therefore, two systems of
straight lines h„ and i„, each system
-1 40.- 11pAry
”11. 4%.1..W
FIG. 1
S
a A
dIh
3
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being parallel to a director plane and
both planes forming an arbitrary
angle w. Every point of the surface
is the intersection of two straight
lines contained in the surface.
Taking as coordinate axes the two
generators passing by the crown of
the hyperbolic paraboloid and the
hyperbolic paraboloid axis or the
intersection of both director planes,
the equation of the surface in these
birestangular coordinates, will be:
= A x
Geometry
The study of the hyperbolic para-
boloid may be confined to the basic
quadrant A-B-0-H of the surface
shown in figure 1. Referring to fig-
ure 2, any point can be located on
the surface, by coordinates X-Y and
Z, where Z the product of the X
and Y coordinates and a constant,
(h) . For example, in triangle HA'A,
_ _
ab
by similar triangles
C
-715— c)r.
FROM WHICH
h
):? a s re. = Y. 9
For convenience in analysis, axes
9 = y. o.s (xt-
= 0.5-k BY.1?-  (91)2] 0
OX and OY shown in figure 2 are which defines the surface of the hy-
rotated through an angle 4) - 45° so perbolic in terms of the new coordi-
that the axes OY' lies in a vertical nate system.
plane with OA. Using the standard A study of physical properties of
formulas for transformation of co- the surface is possible by introduc-
ordinates by rotation and letting ing specific values of X', Y1, and Z
4' 45° in figure 3 gives: into equation 3, when X' is constant,
2
— 0.5 A (y.') = 727 4 =
5' -0.5 R(1')
which is the equation of the parabola
lying either in or parallel to the
a)c 11%.00 S 41'51 fy Ck= 0.707
A ND: CCP
,jsc °NO w 0.7o7(y. y")
N•
id iCOS
"Xi SIN Cb
FIG. 3
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YlZ plane. The vertex of the para-
bola defined by setting X' = 0
intersects the X' axis at the origin
of the X', 171 and Z axes, but for any
other value of X' the vertex is above
the X', In plane. In any case the
principal axes of all these parabolas
are parallel to the Z axis and lie in
the XI, Z plane.
In a similar manner, if I71 is con-
stant
m,
= 0.561
d
FIG. 7
1-; Cx.
term "k" in the equation for the
parabola. As a result, all parabolas
in both directions have the same
shape. Also note that one of the ex-
pressions is positive while the other
is negative. This difference in sign
indicates that the parabolas parallel
to the Xl, Z plane are concave up-
ward while those parallel to the In,
Z plane are concave downward.
If Z is given a constant value in
equation 3:
COMPRESSION
STRESS
 4.1.04
FIG. 5
Equation 5 is the general expression
for a parabola lying either in or
Parallel to the Y', Z plane. If Y1 = 0,
the equation represents a parabola
having a vertex which intersects the
In axis at the origin. Any other
value of 171 defines a parabola hav-
ing its vertex below the X', Y1 plane
but with its principal axis parallel
to the Z axis and lying in the Yl,
Z plane.
It is important to note in equations
4 and 5 that for any given warped
surface the value of either X' or Y'
may be varied without affecting the
FIG. S
AXIS
TENSION
STRE SS
1---h,git- N12]
This is the equation of a horizontal
plane cutting the warped surface,
the elevation of which depends on
the particular value of Z. This -cut-
ting plane forms a hyperbola, there-
by indicating the reason for the
designation hyperbolic paraboloid
for the surface.
The overall strength of the hyper-
bolic paraboloid is due to its shape,
not mass. Although beams are de-
pendent on shape for strength it is
not the prime consideration in de-
termining it. Consider the beam in
figure 4 supported at both ends. If
a local section is examined the stress-
es resulting from Mx, the bending
moments in figure 5 are a maximum
at the top and bottom of the beam
while at the axis they are zero; so
the beam material is used with a
local efficiency of 50 %. Now consider
a sagging cable supported at the ends
forming a catenary
TENSION
STRESSES
as in figure 6. If a section is exam-
ined as in figure 7 it can be seen
that
the tensile stresses caused by the
weight of the cable and its load "dw"
are evenly distributed over the cross-
sectional area so that the material is
utilized at 100 % of local efficiency.
Now, if this catenary is "frozen" and
inverted, stresses of the same general
magnitude are present; however,
they are now compressive stresses.
Carrying this line of thought into
three dimensions, one arrives at
geometric surfaces that have struc-
tural strength because of their form,
the thin shells. The shell under con-
sideration being the hyperbolic para-
boloid.
Since the analysis of the frozen
inverted catenary was exterpolated
into three dimensions in the form of
the hyperbolic paraboloid, it would
seem natural to take advantage of its
characteristic, mainly that the stress-
es are all in compression. This fact
leaves little doubt that concrete,
since its compressive strength to ten-
sile strength ratio is on the order of
9: 1, would be an ideal construction
material in this case.
In figure 7, a typical parabolic
arch is represented just as the in-
verted "frozen" cable was in figure 8.
This represents a strip cut parallel
to the Z plane of the hyperbolic
parabolical surface. Since the surface
*is made up of only two sets of para-
bolic arches, one set normal to the
other and all having the same shape,
the assumption is that the total sur-
face load W is divided equally in two
directions. Therefore any given arch
will carry a load of w/ 2.
The internal moment in any two-
hinged arch is equal to the simple
beam bending moment minus the
moment due to the horizontal re-
action H. Midspan simple beam bend-
(Continued on Page 28)
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The Technic, 1900-1910
Today the Freshman-Sophomore "Games" and Junior-
Senior "Cord Day" at Rose have taken the place of the
class scraps and the "Pipe Rush" of the 1900s.
The "Pipe Rush" always began with a challenging
sign, such as this one displayed by the Sophomore class
of 1904.
Hearken!
Ye Jaded Freshmen,
Know Ye
That Ye Are Hereby
Challenged
By Ye
Sophomores
To a Game of Base-Ball
Saturday, Sept. 17, 1904.
No Pipes Allowed.
Don't Turkey.
Each year the challenge was promptly torn to shreads
by the Freshman class. When the day of the ball game
rolled around everything usually went smoothly until
a Freshman pulled out a pipe. The appearance of the
first pipe brought on the appearance of more pipes from
other Freshmen and a battle from the Sophomore class.
At the end of ten minutes of furious fighting a whistle
was sounded for a ten minute break at the end of which
a large pipe was thrown between the two classes. Furious
fighting again broke out until at the end of ten minutes
the whistle was again blown, and the number of Fresh-
man and Sophomore hands on the pipe was counted.
The class having the most hands on the pipe was victor
of the "Pipe Rush."
The action of the "Pipe Rush" can probably be enjoyed
most by reading this report on the 1903 "Pipe Rush"
taken from the October 1903 issue of "The Rose Tech-
nic."
NOVEMBER, 1962
edited by Bill Royer
DIPES! Pipes! Pipes! From the beginning of school
I until after the following Saturday the absorbing
topic of the school was: 'When will the Sophs put up the
challenge prohibiting pipes to the Freshies, and will the
Freshmen take it down?' At last the red rag went up,
and according to custom was taken down by the Fresh-
men, who seemed to be looking for trouble. They got it
as anyone who witnessed the scrap at the building that
night will vouch for.
Continued on Page 32)
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Phil "Pappy" Brown
In September, 1928, a new football
coach stepped on the campus of Rose
Polytechnic Institute. Not much was
expected of him that year, or even
for a few years to come for Rose
found herself with little glitter on the
gridiron in those years. But enthusi-
asm and optimism were there, in the
hearts and minds of every student
who met "Phil" Brown. These com-
ments appeared in the October, 1928,
issue of The Rose Technic: "Every-
one knows our new coach, 'Phil'
Brown. He is really a coach and has
succeeded in convincing the student
body by his earnest efforts that we
are going to have bigger and better
chances for a football team this year.
Unfortunately he is limited by sev-
eral disadvantages. The most import-
ant and most usual of course is the
lack of material. One noticing his
efforts would be shortsighted indeed
if he did not gather that he will
fashion a team this year that will
start the 'Fighting Engineers' on the
up-grade to the fame that was once
theirs. 'Phil,' we are all for you!"
Despite the gallant efforts of Phil
and his charges in the face of minor
apathy among the student body, the
1928 ledger showed six setbacks
against the Redmen in six appear-
ances. But this certainly did not spell
defeat or even discouragement —
not to Phil Brown. For it was only
the following year that the Brown-
coached eleven began the new trend
by compiling a 4-4 slate while regis-
tering wins over Hanover, Indiana
Central, Evansville, and Oakland
City.
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But Coach Brown, true to his way,
would not take credit for any part in
the success. He said so often that
"a winning club is developed not by
the coach nor the personnel, but by
the entire student body." Thus it
was that football at Rose became a
successful venture, not only because
of the envious records compiled by
the proudly representative teams,
but because of the wholehearted
support of the students.
While Phil was at Rose, he coached
at two different times, the nation's
leading scorer for a season. In 1942,
Eddie McGovern and Francis Hill-
enbrand teamed in a combination of
half-backs tagged by sports writers
as the "Touchdown Twins." Together
they accounted for 231 of the 292
points scored by Rose that season.
McGovern led the nation with 165
points and missed by only 8 points
of tying a record by Forrest Peters
of Montana who totaled 51 points in
one game.
A November, 1958 Technic article
said that "the fighting Engineers are
having their best season since the
days of Eddie McGovern. Phil
Brown's boys have won eleven
straight over two seasons and . . .
have a fine chance to go undefeated
this year." And that's just what they
did. In that season, Carl "Rocky"
Herakovich totaled 168 points in 8
games to break the Indiana scoring
record of 165 points in 6 games set
by Eddie McGovern on the same
gridiron in 1942. So again, just four
seasons ago, Phil Brown and Rose
by Bob Valle
Junior M.E.
had produced another national scor-
ing leader.
Phil and the Redmen ended the
season undefeated having compiled
15 straight wins over two seasons.
Recently, when reflecting on Phil
Brown, "Rocky" Herakovich re-
called that "Phil was successful as a
coach because he knew football; he
lived and loved the game. He knew
his men and had the invaluable abil-
ity to get them 'up' to meet the chal-
lenge."
Following the successful campaign
of 1958 and 30 years with the Engi-
neers, Phil decided that it was time
for him to take a less active role in
life. It was then that he took a pub-
lic relations position, for which his
talents well suited him, with General
Dynamics Corporation at Cape Can-
averal. Following two years with this
company, Phil decided to devote him-
self to another of his great loves,
fishing. Thus he accepted a position
with Canaveral Pier, Inc., which
operates a fishing pier complex in the
Cape area. Among the features of
the pier are a well equipped bait and
tackle shop and a fine restaurant
situated 800 feet out into the ocean
at the end of the pier.
It was between the shift in the
latter two jobs that alumni, in appre-
ciation for Phil's donation to Rose
and the development of its students,
created a fund for the purpose of
financing a fishing lodge for Phil.
At his request, The Technic is
pleased to print a letter from Phil
Brown in appreciation for the grati-
tude shown by the alumni.
THE ROSE TECHNIC
To All Rose Alumni :
Not long ago Byron MacNabb told me of a campaign he had
been carrying on without my knowledge. This campaign had as its
goal a sum of money which has been labeled the 'Phil Brown
Fishing Fund'. The idea was to raise enough to enable me to make
a down payment on a fishing lodge in Florida.
Bless Mac's generous heart. The whole thing was carried on
in such deep secrecy that I was stunned when told that the fund
has reached such a proportion.
I have known for thirty-five years that I had been dealing
with the finest bunch of men in the world—Rose men. But to find
them contributing money to a fund for ` ol' Pappy' was a real
shocker.
Writing to each one of you who contributed is an impossi-
bility. Please imagine for a moment that I am shaking your hand
and thanking you personally. I will never forget one of you,
whether you helped the Fishing Fund or not. May your colors
always be bright and every play be a scoring one.
When I think of efforts you men have put forth to carry the
colors of Rose with pride I admit to being a little misty-eyed
at the knowledge that many of you still carry a soft spot for
Phil Brown. Thank you all for a most generous action.
Gratefully,
Phil Brown
NOVEMBER, 1962 Page 15

This month's Miss Technic is Miss Helen
Bazarnyj. As a freshman at Indiana State Col-
lege she is majoring in art.
Miss Bazarnyj was born in Ukraine, has been
in the U. S. for eleven years, became an Ameri-
can Citizen approximately three months ago,
and is presently living in Peru, Indiana.
She is 21 years old, 1.52 meters tall, weighs
2.88 slugs, and her critical dimensions are
0.000505 miles-558,000,000 millimicrons-0.444
fathoms.
Miss Bazarnyj is this year's first runner-up
to Miss Indiana and is also this year's Miss
Congeniality.
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AT PRATT & WHITNEY AIRCRAFT...
YOUR EYES CAN BE ON THE STA
SPECIALISTS IN POWER...POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS.
CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIO
THE ROSE TECHNIC'
UT YOUR FEET MUST BE ON THE GROUND
The glamour and excitement of space age programs often obscure a fundamental fact. It is simply
that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are
to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world
leader in flight propulsion systems has been built.
Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited
to management's conviction that basic and applied research is essential to healthy prorress. In
addition to concentrated research and development efforts on advanced gas turbine and rocket
engines, new and exciting effects are being explored in every field of aerospace, marine and industrial
power application.
The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft
is exploring the areas of technical knowledge in magnetohydrodynamics . . . thermionic and thermo-
electric conversions ... hypersonic propulsion ...fuel cells and nuclear power.
If you have interests in common with us, if you look to the future but desire to take a down-to-earth
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft.
To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de-
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS • ENGI-
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of
recognition and advancement may be here for you.
For further information regarding an engineering career at Pratt & Whitney Aircraft,
consult your college placement officer or write to Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
Pratt &Whitney Aircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FI_ORIDA OPERATIONS WEST PALM BEACH, FLORIDA
NOVEMBER, 1962
DIVISION OF UNITED AIRCRAFT CORP.
A
AA Eqvol Opportvnity Employer
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letter from an alumnus
Engineering Education
"Stepping Stone To The Top"
On Small Schools
There is no denying the fact that
as schools go, Rose is a small school.
There is also no denying the fact
that, small or not, Rose is a quality
school. Now almost everyone would
unhesitantingly state, if asked, that
quality, not quantity, is the only
real measure of a school. It is also
true that the general public would,
if asked, readily admit to the quality
of such schools as MIT and Harvard,
but would likely have no opinion on
Rose. This is because the quantity
of the output from these large
schools has made the general public
aware of their quality. If your chos-
en career is such that public opinion
of your educational background is
important, then MIT, Harvard, etc.
are for you. To a certain extent, re-
gardless of your chosen career. you
are almost certain to encounter one
or more occasions when one of the
better known old school ti2s will
serve some useful function, other
than collecting spots. However, very
few of us have our livelihopd de-
pendent upon the general public's
opinion of our scholastic back-
ground. As a graduating student,
your schooling will be of interest to
a very select group of individuals
who are well aware of Rose and its
scholastic standing. With this all im-
portant group, the size and public
popularity of the large school offers
no advantage over the small school.
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from Harry J. Halberstadt
Class of '37
For the second in the series of alumni ideas and comments the
Technic draws from a letter from an alumnus of the class of 1937.
Harry J. Halberstadt graduated from Rose with a degree in Electrical
Engineering and then received the master of science degree in industrial
engineering from Purdue University. He also attended Harvard Uni-
versity's Graduate School where he was enrolled in the advanced
management program.
Mr. Halberstadt entered the military service in 1939 and became
an accomplished pilot. Eventually attaining the rank of Colonel in the
United States Air Force, he was placed in command of the Air Force's
guided missile group at Patrick Air Force Base near Cape Canaveral.
Under his command, which included receipt, check out, launch, data
gathering and evaluation, the military development of the Titan, Atlas,
Mace and Matador ICB missiles continued at Canaveral.
Retired from the Air Force, Mr. Halberstadt is now a consulting
scientist with Lockheed Missiles and Space Company of Palo Alto, Cali-
fornia.
In fact, there are some distinct ad-
vantages enjoyed by students of a
small school which are not available
at the very large schools. For one,
and a very important one, the per-
sonal attention which the faculty
gives to each student has no counter-
part in the large school. This may
be a factor of minor importance to
the genius types, but to those of us
who are a cut or two below this
exalted group, it is a factor of ut-
most importance. The value of this
personal attention is certainly well
recognized by people in industry.
Another advantage offered by the
small school is the closer personal
contact which results between
interviewer and student. Since the
interviewer is hiring YOU, and not
just your education, this opportunity
for closer contact is a distinct asset.
All things considered, it would be
my opinion that most students would
find the small school advantageous
in many ways, including the all im-
portant* task of job hunting.
On Semi-Technical Fields
The opportunities for engineers
in "semi-technical" fields is greater
today than it has ever been. This is
also true in non-technical fields.
The past two decades will undoubt-
edly go down in history as the start
of another technical revolution. Al-
most every line of business and
everyone's personal life is touched
by the technical advances which
have come about in this short period
(Continued On page 30)
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Reflections of Telstar
Remember the picture above? It flashed across your
television screen on a hot night last July. Perhaps
you remember that it originated from France. And
that it reached the U. S. via Telstar, the world's first
private enterprise communications satellite.
Since that summer night, the Bell System's Telstar
has relayed electronic signals of many types — tele-
vision broadcasts, telephone calls, news photographs,
and others.
But there's one Telstar reflection you might have
missed. Look into the faces of the Bell System people
below and you'll see it. It is the reflection of Telstar's
success that glowed brightly on the faces of all who
shared in the project.
Their engineering, administrative and operations
skills created Telstar and are bringing its benefits
down out of the clouds to your living room.
These Bell System people, through their talented,
dedicated efforts, make your phone service still better,
more economical, and more useful.
The reflections of Telstar are many.
Bell Telephone Companies
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INJECTION
There has been much ado over the
development of gas chromatography
in recent years. It has been called
the greatest development in tech-
niques of separating chemical mix-
tures in the last twenty years. And
also, it has been compared to the
chemists dream of the mystical black
box which receives a complex un-
known in one end and cranks out
the complete analysis at the other
end after a negligible interval of
time. At least it does approach these
enthusiastic descriptions. Indeed, it
is possible to introduce the sample
at one point of the chromatograph
and receive the answer in the form
of a chart, or chromatogram, at an-
other point provided the sample can
be vaporized.
The basic principle involved in gas
chromatography is quite simple, yet
the theory is rather complex and is
still being developed. Gas chroma-
tography may be divided into two
broad areas. Gas-liquid chromatog-
raphy is one branch, and gas-solid
chromatography is the other. We
are concerned only with gas-liquid
chromatography (GLC) since it is
used more often and is more devel-
oped than gas-solid chromatography
(GSC) .
In both types of chromatography,
( ,
COLUMN 
,
DETECT
RECORD-
gas
chromatography
by Bill Crynes
Senior Chem. E.
a gaseous sample enters a long, thin
column packed with special mate-
rial. The components of the sample
pass through the column at different
rates, thus emerging at the other end
of the column as a fractionated or
separated sample. In GSC the col-
umn is packed with a finely divided
solid which has a tremendous sur-
face area. In GLC the column is
packed with a finely divided solid
which is coated with a liquid of very
low vapor pressure at the tempera-
ture of use. In both cases an inert
gas such as helium is used to sweep
the gaseous sample through the col-
umn. Very basically, the compon-
ents of the sample will show a vary-
ing "affinity" for the liquid support-
ed on the solid which is packed in
the column. As a result, the com-
ponents which show the greatest
"affinity" will be retained in the col-
umn longer. This is, of course, high-
ly simplified, as there are a number
of processes involved in the reten-
tion of the sample components by
the liquid phase in the column.
Basic Elements
A simplified schematic of a gas
chromatograph is shown above. The
sample to be analyzed is introduced.
The sample may be in either the gas-
eous or liquid state. If the sample is
a liquid, it is first vaporized by a flash
heater. This is usually accomplished
by injecting the sample against the
hot block of the heater which instant-
ly vaporizes the sample. The vaporiz-
ed sample is then swept through the
column by the carrier gas, usually
helium. The carrier gas must meet
certain requirements to be useful
for GLC. It must be inert with re-
spect to both the sample and liquid
coating on the solid, it must be com-
patible with the type of detector
system used, and it should be eco-
nomical in cost. There are other re-
quirements but these are the more
important ones.
In GLC, the liquid phase may be
retained in the column by one of
two different methods. As stated
previously, the liquid may be sup-
ported on a finely divided solid of
great surface area. The other meth-
od of liquid support is that of cover-
ing the entire inner surface of the
column with a very thin layer of the
liquid. It is actually the action be-
tween this liquid phase and the sam-
ple vapor which results in the sepa-
ration of the components of the
sample.
Referring again to figure one, the
column effluent passes into the de-
tector zone after leaving the column.
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At this point the sample components
are passing through the detector in
order of increasing residence time in
the column. The detector in turn
signals a recorder which produces
a peak on a strip chart for each com-
ponent resolved. This chart, called
a chromatogram, is usually of the
form indicated in figure two. The
retention time of the peak can be
used for a qualitative analysis and
the area under the peak can be used
for a quantitative analysis.
The detecting system may be any
one of a number available but the
most popular system presently in use
is the thermal conductivity cell.
Here the thermal conductivities of
the compounds or elements are used
as a means of detection. This type
of detector has a reference cell and
a sensing cell each containing an
oxide-bead thermistor. The refer-
ence thermistor is constantly bathed
in an atmosphere of the carrier gas,
while the sensing thermistor is ex-
posed to each fraction of the sample
as it evolves from the column. The
difference between the thermal con-
ductivity of the fraction vapors and
the carrier gas ultimately results in
an electronic impulse to the recorder
which then produces the chromato-
gram. By choosing a carrier gas with
a high thermal conductivity the im-
pulse to the recorder will be rela-
tively strong since the difference of
conductivity will be maximum. He-
lium is the most popular carrier gas
since it has the second highest ther-
mal conductivity and it is inert. Hy-
drogen has the highest conductivity
D
E
F
L
E
C
T
I
O
N
 
TIME
NOVEMBER, 1962
of any gas but it is too dangerous
for practical use.
Dimensions
In order to realize the magnitude
of the dimensions involved with
GLC, a discussion of the physical
characteristics is necessary.
The most important dimensions
are, of course, those of the column.
A typical column may be from a
half to several hundred feet in
length. The conventional column is
most often used in lengths from a
half foot up to about fifty feet al-
though much longer lengths than this
have been used. A special type of
column, called a capillary column,
is used in lengths up to 1000 feet.
Extreme lengths up to one mile have
been attempted. The inner diam-
eter of these capillary columns is
from 0.010 to 0.020 inches. In com-
parison, the conventional columns
are usually 1 /4 to 3/16 inches inner
diameter.
To accommodate such great
lengths the columns are formed into
coils which result in a very compact
column of small overall dimension.
It is apparent that the extremely
small diameter of the capillary col-
umn places some restrictions on the
manner in which the liquid phase is
retained. In contrast to the conven-
tional column which is packed with
a liquid coated solid, the capillary
column retains the liquid partitioner
as a very thin coating on the inner
wall.
It is well to mention at this time
that the above dimensions are only
FIG. 2.
representative. There is no strict re-
quirement on the dimensions. Those
given only represent some commonly
used sizes.
Another wonder of GLC is the size
of the sample required for analysis.
A conventional column will analyze
samples which are from one micro-
liter to several milliliter in volume.
The larger volumes are involved
when the chromatograph is used to
collect components as well as for an-
alysis. On the other hand, the spe-
cial capillary columns require a
sample on the order of 10-4 gram or
even smaller. The extremely small
samples required for analysis or
fractionation is a boon to the re-
searcher whose work is confined to
the micro range.
A very interesting comparison can
be made between an ordinary distil-
lation column and a GLC column.
The efficiency of columns in GLC
is usually measured with the same
theoretical plate approach as used
for ordinary distillation columns.
The number of theoretical plates in
a column may be used as a measure
of the ability of a column to resolve
the components of a sample. A lab-
oratory distillation column will con-
tain, at most, only a few hundred
theoretical plates. However, stand-
ard packed columns of convenient
lengths will have as high as 10,000
theoretical plates. With the capillary
columns, it is not difficult to obtain
theoretical plate numbers well over
50,000. All this means is that sepa-
ration and analysis of difficult sam-
ples is possible with GLC which
otherwise never could be accom-
plished by ordinary distillation col-
umns.
Applications
GLC has such a wide range
of applications that only a few
can be mentioned. A very promi-
nent use is the analysis of the
aldehydes, ether, esters, amines,
acids, and fixed gases can be ana-
lyzed. The field is almost endless.
GLC has been applied to such di-
versified fields as insecticides,
flavoring materials, toilet goods,
lubricants, refrigerants, air pollution
(Continued on Page 34)
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greek briefs
SIGMA NU
With the excitement of Home-
2.oming over, perhaps we can now sit
back, relax, and glance calmly and
objectively at the events of the past
several weeks. By now the high
spirits of the summer have partially
worn off, and everyone at 831 So.
Center is back in the old routine.
Enthusiasm is still high, however,
as was shown by the tremendous
effort put into the Homecoming dis-
play. The chapter thanks Neil Irwin
and Gib Robinson for their planning
and leadership in the project, and
they in turn thank all who turned
out day and night to help make the
display a success. Although Sigma
Nu did not win this year, we feel
confident that enough valuable ex-
perience was gained by the under-
classmen to produce nothing short of
a winner next fall.
Speaking of winners, Sigma Nu
has an undefeated, un-scored-upon
IF football team, and is well on its
way to winning the IF Football Tro-
phy for the fourth consecutive year.
Toole's Tigers beat Lambda Chi Al-
pha 25-0, trounced ATO by a score
of 44-0, and the latest battle was a
hard-won victory over Theta Xi at
13-0. Let's keep up the good work!
Congratulations also to Captain
Larry B. Hall, who is distinguishing
himself by his fine ground gaining
on the up and coming Rose Varsity.
Turning now to some of the more
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popular indoor sports, we find that
Dave Hussung and Miss Beth Strobl
are now on the same team, and Miss
Linda Robinson has won the trophy
of the White Star from Bill Sims.
Paul Goss and Larry Clemmons
fought bravely, but lost their pins
during an overtime play at the
Homecoming Dance to Miss Jackie
Hall and Miss Judy Stark respect-
ively.
In team competition, Sigma Nu
played host to the young lovelies of
Alpha Omicron Pi at a mixer on
October 19th, the theme of which
was "Barn Dance." Tritely, but
truly, a good time was had by all.
Beta Upsilon announces the pledg-
ing of Gary Schillinger and Larry E.
Hall on October 2, 1962. We are ex-
tremely proud to have these men as
pledges, and are confident that they
will fulfill our expectations of them.
Well friends, that is the story at
831 So. Center, and now that we
have all heard the true word, let
us return to the world of bleary
eyes and writer's cramp and lab
formals and these ever lovin'
quickies; ah, the wonderful world of
R.P.I. Dick Swan
LAMBDA CHI ALPHA
The weekend of September 29 was
one of the most important of the
year for the Brothers of Lambda
Chi Alpha, as they initiated three
new Brothers. The new wearers of
the Crescent are Jerry Copenhefer,
Phil Halt and Bob Leonard. Special
welcomes to the new Brothers were
extended by Jon Hunt, Big Brother
to Phil, and by Dave Dumford, Big
Brother to Bob and Jerry.
Also welcomed to the Lambda Chi
family are new babies of two of the
Brothers. Jodi Jean was born to Ed
and Bonnie Blahut on July 25 at
MacNeal Hospital in Riverside, Ill.
Jodi weighed in at 7 pounds 33/4'
ounces. Brother Carl Herakovich
and his wife Marlene became parents
of Douglas Edward on Sept. 30.
Douglas weighed 6 pounds 11 ounces
when born at Union Hospital in
Terre Haute.
Theta Kappa Chapter Brothers
are enjoying the fine social calendar
arranged by social chairman John
Stockton. The Homecoming activities
of the chapter were highlighted by a
punch party in the house before the
Blue Key Homecoming Dance, and
by an outstanding number of alumni
who returned to 912 South Sixth
Street to participate in open house
festivities.
The chapter again this year con-
structed a display in front of the
House at 912 South Sixth to help
spur the Engineers to victory in the
Homecoming game, an effort which
fell short by only a micro-amount.
Brother Tom Terry directed the
chapter in designing and erecting the
display.
Informal mixers were held in the
house on Oct. 19 with the members
(Cont;nued on Page 26)
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Hey there, you with the raft of ideas!
ME, EE, AE ENGINEERS
Get that raft afloat fast, and head for the
land where ideas multiply. But before you
set your course, you'll want to compare the
opportunities . . . the challenge . . . offered
by potential employers with what you can
bring to your employer.
What's up at Hamilton Standard? In brief,
a diversification program that includes de-
sign and development of propulsion controls,
life support systems, other environmental
control systems, electron beam machines,
automatic stabilization systems, propellers,
and ground support equipment.
We're looking for men with ideas . . . ideas
ready to be launched. If you're an engineering
student looking for the best means to an end,
pick up a Hamilton Standard brochure at
your placement office. It may hold the first
clue to how you can get started toward the
best company for you.
For additional information contact your
placement office, or write direct to Mr.
Timothy K. Bye, Supervisor, College Re-
lations, Hamilton Standard division of
United Aircraft Corporation, Windsor Locks,
Connecticut.
Hamilton Standard DIVISION OF UNITED AIRCRAFT CORPORATION
AAn Equal Opportunity Employer
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(Continued from Page 24)
of Delta Gamma Sorority of Indiana
State, and on Oct. 26 with a lively
group of St. Mary's women.
Ron Turaski
ALPHA TAU OMEGA
The Rose Homecoming weekend
brought many old faces and many
new ones through the doors at 1454
S. Center St. Many alumni attended
the luncheon held before the game.
Open house was also held for the
Alumni and their guests during the
luncheon.
The highlight of the Homecoming
for all Tau's came when it was an-
nounced at the Homecoming dance
that Alpha Tau Omega had recap-
tured the Interfraternity trophy for
having the best Homecoming display.
The building of the display was un-
der the tutelage of Brothers Cordill
and Jannasch. The Brothers would
like to commend them for a job well
done.
The display wasn't torn down with
the spirit and enthusiasm that it was
built with, although the job of tear-
Campus Shop
524 Wabash
For the man that is
Clothes and Style conscious
The Fellow That
Likes His Clothes to Fit
For the young man
that wants that
Collegiate Look
Shop at the
Campus Shop
ing it down was helped along by the
thousands of neighborhood kids who
descended upon the display. By the
way, does anyone have any use for
35,000 slightly used napkins?
A cute little blond from State Uni-
versity of Iowa whose name is Kath-
erine Ald became pinned to one big
bad senior by the name of Andy
Breece. I don't think Andy had bet-
ter tell her he is the official Miss
Technic photographer. If he does he
will probably lose a very "interest-
ing" job.
A hayride on the 29th of Septem-
ber started the A.T.O. social season
off in fine fashion. On October 19th
we are having a mixer with the Chi
Omega's from State. The mixer will
be in the form of a picnic in Deming
park.
During recent elections held in the
chapter, Tom Bosworth was elected
chief-executive, Al Jannasch was
elected vice-president, and Jack Cox
was elected to be the hoarder of the
money. Andy Breece was named
house manager.
Congratulations are in order for
Grady Wallace who brought home
FAMILY ROOMS
BANQUETS
SPECIAL PARTIES
LOUISE'S
JACK AND IDA CAMPBELL
American and Italian Food
1849 South Third St.
TERRE HAUTE, INDIANA
Phone C-4989
the prized Heminway Bronze Medal
from the honors convocation. Also to
Dave Rice who was tapped for Blue
Key, and Del Ellis who pledged Tau
Beta Pi.
Jim Howenstine
THETA XI
This is a warning: Should this
article be published sometime in
November, I should like to notify
all ably armed persons of Theta Xi's
second annual invasion of Terre
Haute, D-Day, at the present, is
highly classified and held in top
priority in this camp. In fine', all
persons entering the vicinity of Terre
Haute proper, should enter fully
armed—with American currency of
the copper, nickel alloy, silver, or
paper varieties in large amounts, to
be donated to further combat Mus-
cular Distrophy. We will even be
accepting steel pennies, gold coins,
and checks of the non-bouncing type.
No charitable person will escape this
purge. So, as the Boy Scouts would
say, "Be Prepared."
(Ccmtinued on page 33)
Men's Shoes for any occasion.—
You are cordially invited to visit
and inspect the new and enlarged
Hornung & HAHN
SHOE STORE
at
21-23 Meadows Center
L-0404 C-3703
We've doubled our facilities to
double your shopping pleasure
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telstar - herald of
a new era
Were you one of the millions of
Americans who witnessed history in
the making on your television
screen? This summer for the first
time in history people on this side
of the Atlantic Ocean watched live
television programs originating in
Europe. Through the facilities of the
American Telephone and Telegraph
Company in cooperation with the
National Aeronautics and Space Ad-
ministration, the first "active" inter-
national communications satellite,
Telstar, was successfully developed,
built and launched. World television
came closer to a reality as a result of
the successful launching on July 10,
1962. The full utilization of the tre-
mendous potentialities of world com-
munications by a set of satellites is
still being hampered by the United
States Congress in the struggle over
who is to be in control, the U.S. gov-
ernment or a private corporation. A
public corporation will probably be
created to handle Telstar. All ex-
penses for this satellite were borne
by the American Telephone and
Telegraph Corporation. Soon Radio
Corporation of America will send up
a comparable satellite.
Just what is Telstar? What does it
do? How are the signals received?
by Dave Morgan
Junior physics
What all has Telstar done since it
has been in orbit?
The chief function of the first ex-
perimental Telstar satellite is to re-
ceive a radio signal beamed at it
from the ground, amplify it and re-
transmit it on another frequency.
The satellite also is equipped to mea-
sure its own performance and its
space environment. The operation
of the satellite is controlled from
the ground by means of telemetry.
It is roughly spherical in shape, but
has seventy-two flat faces. It weighs
170 pounds, measures 341/2 inches in
diameter, and is made of aluminum.
Most of the flat surfaces on the
sphere are solar cells. Two aerials
girdle the satellite which transmit
and receive in almost all directions
with equal efficiency. It contains
one thermionic valve, 2,528 semicon-
ductor devices-1064 transistors and
1464 diodes. Power for operation of
the satellite is supplied by nineteen
nickel-cadmium cells, recharged by
3600 solar cells. Signals are trans-
mitted to the satellite at 6390 mega-
cycles and retransmitted to the
ground at 4170 megacycles. The
satellite can handle a bandwidth of
50 megacycles. Fourteen Germani-
um diffused base transistors are
used to amplify the signal one mil-
lion times. Output of the satellite
will be 2.25 watts. Another constant
signal of 4080 megacycles at 25 milli-
watts is transmitted to serve as a
beacon for tracking purposes. The
power is radiated in almost all di-
rections. For this reason huge an-
tennas are required to pick up the
signal, which on arrival on earth is
between one billionth and one tril-
lionth of a watt in intensity.
One of the principle purposes of
Telstar is to learn more about the
effect of the space environment on
communications satellites, particu-
larly with regard to the Van Allen
Radiation Belt. The device is to
make scientific measurements of ra-
diation in space and establish for
communications technology the ef-
fect of radiation on semiconductors.
Three solar cells are being monitored
to learn the decrease in short circuit
output over a period of time under
different shielding conditions. Six
silicon transistors, purposefully ex-
posed to maximum radiation are also
being monitored to note damage by
radiation. A seventh transistor
which has been pre-radiated is also
being monitored.
One hundred fifteen items are be-
ing measured and reported, includ-
ing densities and energies of free
protons and electrons, skin tempera-
ture, internal temperature, and in-
cident light intensity from the sun.
After two years, a timing device
will shut off the satellite so that its
frequency can be used for other pur-
poses.
To receive the faint signals issu-
ing from Telstar and to transmit to
it, huge antennas and amplifiers were
erected in the United States, Britain,
and France. The principal U.S. re-
ceiving station is located in Andover,
Maine, although a smaller one is in
Holmdel, New Jersey. The Andover.
Maine installation is the largest horn
antenna ever built. Because of the
critical nature of position in receiv-
ing the satellite's weak voices, the
huge antenna was made with the
precision of a fine watch.
Rotating with the big horn anten-
na are two fair-sized houses, one
(Continued on Page 31)
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ing moment due to uniform load is
the bending moment throughout a
Parabolic arch supporting only a
uniform load equals zero. Hence mo-
ments produced by horizontal thrust
must be equal and opposite to the
,imple beam bending moment.
Therefore, thrust moment Hhzy at
midspan is:
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Equation 8 gives the tensile or com-
pressive thrust, induced in the shell
by a uniform load. The shell must
be reinforced for only this force. This
is not actually what happens, since
the slope of the surface steepens
near the column; therefore the load
is not uniform; but the departure
from uniform loading is insignifi-
cant.
The hyperbolic paraboloids lend
themselves very nicely to reinforced
concrete construction. Once a con-
tractor becomes familiar with the
problems of forming and the con-
struction crews gain experience,
building with hyperbolic paraboloids
becomes conventional. Since the
•
hyperbolic paraboloid is generated
by two systems of straight lines, the
frame work can be composed of
straight timber, eliminating the need
for costly, cumbersome arched form 3
which are common to other singular-
ly or doubly curved surfaces. Th-!
smooth warped surface is obtained
by covering the straight generating
joists with plywood sheeting, usual-
ly 3/1, of an inch thick. After the
surface has been formed the con-
struction takes on more conventional
aspects, such as the placing of rein-
forcing steel and concrete. The
placement of concrete does take an
efficient crew under some circum-
stances, but these are not generally
encountered.
One of the prime matters of con-
cern to the architect and contractor
is cost. The hyperbolic paraboloid
has many characteristics which are
adaptable to an economical design.
The main two are strength and geo-
metry. The strength of the hyper-
bolic paraboloid allows the design of
relatively thin structures. Shells
have been constructed with a thick-
ness of only .5 inch. However,
due to the high cost of labor needed
to insure uniform thickness, shell.;
of this depth are impractical. With
a medium thickness of 3 inches sub -
stantial savings in concrete are re-
alized.
The geometry of the hyperbolic
paraboloids as explained previously
is based on two systems of straight
lines forming a doubly curved sur-
face. This reduces the cost of forming
as opposed to other surfaces because
all straight timber is used. Another
factor still further reducing costs, is
ithat clusters of hyperbolic parabo-loids can be made using the sameforms when large areas are desired.
Fl G
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X-15 —the famed research rocket plane
that has reached speeds over 4000 mph
and altitudes of 314,000 ft. Re-entering
the atmosphere on the way back home,
friction can make it glow like a red hot
poker. The intense heat on the surface
of the ship would soften and weaken
materials normally used in aircraft con-
struction. What kind of metal can be
counted on to stay strong at the red
heat of re-entry? Engineers found the
answer to this difficult problem in a
Nickel-containing alloy strong enough
to resist sizzling temperatures of 1000
degrees, and more.
How Inc° Nickel helps engineers make new designs possible and practical
2000 mph airliner—a supersonic jet that
will fly from New York to London in
just over 2 hours at speeds of 2000 mph,
and at 70,000 ft. altitudes. What will
hold her skin together? Logical choice:
a brazing alloy containing palladium
(one of the 14 elements produced by
International Nickel), providing great
strength at high temperatures—up to
630° F—caused by supersonic speeds.
The International
—producer of Inco
Moon crawler. Sometime during 1964,
this spider-like object—the "Surveyor"
—is expected to land on the moon's sur-
face and transmit information to earth
on what the moon looks like and what
it is made of. What metal will this
machine need to withstand the extreme
cold? Most likely a Nickel-containing
alloy to provide toughness at sub-zero
temperatures.
Today's engineer is aware of the
advantages of Nickel-containing
metals. He knows that Nickel, or
one of its alloys, can make hun-
dreds of new designs — from the
strong, heat-resistant skin of a
research rocket plane, to the com-
plex parts of a moon surveyor —
perform better and last longer.
You'll find Inco's List "A" helpful
and informative. It has descrip-
tions of 200 publications, covering
applications and properties of
Nickel and its alloys. Write:
Educational Services,
The International Nickel Company, Inc.
67 Wall Street, New York 5, N. Y
INTERNATIONAL NICKEL
Nickel Company, Inc., is the United States affiliate of The International Nickel Company of Canada, Limited
Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and other Precious Metals.
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of time. Until recently, the technical
man found that his rise in fame and
wealth was limited in almost all
lines of business — as long as he
remained a technical man. Top hon-
ors were in the management field,
and transition from engineer to man-
ager was normally very difficult.
Today industry is eagerly seeking
competent technical men who can
make this transition. More and more
companies are being led by engineers
serving in the role of technically
oriented managers. More and more
government career opportunities,
both civil and military, are opening
to the technically capable. Magazines
and newspapers are using technical
writers in unprecedented numbers.
Even today's political career oppor-
tunities are enhanced by technical
knowledge. What was yesterday a
specific career in a specific field is
today a stepping stone to the top.
Some degree of technical competence
is rapidly becoming as essential to
success as were the three R's of yes-
terday. Today's engineering degree
is less and less the badge of a special-
ist and more and more the ticket to
unlimited opportunities.
On Traditions
Good traditions like good wines,
tend to improve with age. The abil-
ity to appreciate tradition also seems
to improve with age. These two
facts lead one to suspect that tradi-
tion may be a valuable commodity,
and as such, may have some bene-
ficial effects on students. It is my
opinion that a school which is rich
in desirable traditions provides an
environment of stability and secur-
ity which is an ideal compliment to
the adventuresome exuberance of
youth. It provides a stable depend-
able atmosphere in which the stu-
dent can develop a personal phi-
losophy and a set of values to guide
him through life. This same stability
and evidence of security, encourages
the less aggressive student to enter
into activities which he feels are
within his capability and which are
in keeping with his own ideals.
(Continued on Page 34)
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TELSTAR
(Continued front page 27)
housing the MASER amplifier which
amplifies the signal from the bil-
lionth watt input to an output of two
thousand watts, the other containing
antenna control and power amplifier
equipment. The huge antenna fol-
lows the satellite's path across the
heavens.
A quarter mile from the huge
dome housing the antenna, is a one-
story structure linking the radome
to the outside world. This is the
main monitoring and control post
for the equipment.
At Goonhilly Downs, Cornwall,
England is the British counterpart
of the Andover, Maine, facility. The
ear of the operation is an 85-feet
diameter paraboloidal reflector an-
tenna with full steerability over the
hemisphere above the horizontal
plane. The huge dish can be con-
trolled automatically from orbital
data or manually. It is equipped for
both the Telstar and the Relay
(R.C.A.) projects as is the Andover
facility. Links exist to the nation's
communications networks. Goon-
hilly Downs is run by the British
Government Post Office.
The British amplifier is built
around a super-cooled MASER.
In France, a similar installation is
located at Plemeur-Bodou.
Telstar is acclaimed by all as being
a tremendous success. First the sat-
ellite beamed a telephone call from
Andover, Maine to Washington, D.C.
Next a television picture was flashed
to the satellite, retransmitted, and
sent into the homes of millions of
Americans. The French also picked
up this transmission, reporting ex-
cellent quality. Facsimile photos
were then successfully beamed.
Trans-Atlantic television transmis-
sion was highly successful as Ameri-
cans and Europeans will testify. Live
television from each of the partici-
pating nations in Eurovision played
upon the screens of many homes.
Computer data was transmitted in-
ternationally via Telstar to provide
data on the satellite's orbit. The lat-
est use of Telstar was in conjunction
with the Victor Comptometer Cor-
poration. The handwriting of the
president of the Victor Corporation
was transmitted via Telstar and
faithfully reproduced on another de-
vice next to him, instantaneously.
Vital statistics on the satellite are
as follows: Orbital time: 157.8 min-
utes; perigee: 593 statute miles;
apogee: 3502 statute miles; inclina-
tion from the equator: 44.79 de-
grees; velocity at perigee: 18352
miles per hour; at apogee: 11,217
miles per hour.
What about the future of interna-
tional communications by satellites?
It was the concensus after the suc-
cessful transmission of television
across the Atlantic, that such trans-
Atlantic television was not only prac-
tical, but educational and altogether
very worthwhile. The major tele-
vision networks have been utilizing
Telstar quite frequently as have both
United Press and Associated Press
in transmitting news across the At-
lantic. Many phone calls have been
made via Telstar. Thus an interna-
tional communications satellite net-
work would be very practical and
probably profitable.
Since for two stations to send and
receive pictures via a communica-
tions satellite they must both be vis-
ible simultaneously from the satel-
lite, for continuous operation it is
necessary to talk in terms of several
satellites in different orbits. Bell is
currently talking in terms of twelve
satellites in 6000 mile polar orbits of
random orientation as a start. In an-
other proposed system, having 18
satellites in 3,000 mile polar orbits,
service delays would be more fre-
quent than those above, but of short-
er duration. Eventually Bell wants 24
satellites in random 6000 mile polar
orbits. In this system, Telstars would
be sent up four at a time. Bell rec-
ommends receiving stations for the
United States in Maine, Seattle,
Puerto Rico, and Guam. Alternate
routing is also being planned.
Things such as Telstar which were
dreams a few years ago are now
reality thanks to mathematicians,
physicists, chemists, and engineers
of all types. What terrific projects
will we work on or see during our
lifetime?
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VINALLY Saturday rolled around and the campus
1 was filled with '06 and '07 men, dressed in their
worst, and eagerly waiting to fly at each others' throats.
The proceedings opened with the customary ball game,
and '06, with Demmitt in the box, had scored two runs
before the Freshmen awoke to their own defeat. How-
ever, as soon as '07 saw they could not win, they lifted
up one of their number who promptly showed a pipe.
Then the fun began, and during the next ten minutes
many an interesting scrap entertained the spectators.
But force of numbers soon told, as '06 found to her
sorrow, for when the whistle blew for the end of the
first half there was no Sophomore who could claim a
superior point of vantage over a Freshman, or in other
words, who was on top of an '07 man. After a short
breathing spell, the two classes were lined up at opposite
ends of the campus and the big pipe placed midway
between them. Again the whistle was blown, and both
classes were told to 'whoop em up,' which they did. But
again numbers counted, and the unfortunate Sophs were
unwillingly dragged from their positions on the pipe and
each sat upon by some accommodating Freshie. At last
the half was over, and the pipe rush of 1903 was a thing
of the past. On counting the hands on the pipe it was
found that the Freshmen had 17 to their credit, while
there were no Sophs within touching distance of the
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coveted trophy.
The "Pipe Rush" was not the only event in which the
Freshmen got a chance to show their superior strength
in numbers. The Rose Technic of 1910 describes the
beginning of school in the following manner:
VOR several years the night of the opening day of
1 school has been marked by unsuccessful attempts
on the part of Seniors and Juniors to lead pugnacious
Sophomores and reluctant Freshmen into a good, old-
fashioned mix-up, as a sort of preliminary to the time-
honored challenge scrap. This year the program was
changed slightly, and Poly's opening day was brought to
a glorious ending by a spirited argument at the Normal
Athletic field.
THE Freshmen met in Collett Park, imbued with the
1 idea of immersing some of the members of the class
of 1913 in whatever fountains or horse-troughs presented
themselves. The Juniors in charge of the 514 crew made
strenuous efforts to prevent an actual meeting of the two
under-classes, intending to hold the strength of their
charges in reserve for the challenge rush. But the Sopho-
mores, made confident by their victories of the previous
year, were thirsting for blood; and after two hours'
skirmishing and scouting, the two classes finally clashed
on the dark, dusty west end athletic field.
A FTER a half-hour of good, stiff scrapping, the fight
was put to a close by a hasty conference of the
upper-classmen, since the dusty condition of the field
and the lack of light and water, made life rather miser-
able for the participants. The Freshmen were easy vic-
tors, which no doubt furnished them with the courage
necessary to win successive fights.
A S FOR the challenge fight, it was rather tame, on
I-1 the whole, as the Freshmen, fresh from their vic-
tory of the night before, swooped down upon the
'13's and had them securely tied up before many of the
spectators were aware of the fact that the scrap was on.
It had been agreed to dispense with the old custom of
hauling the defeated class out of town in wagons, and
to substitute for this interesting performance the idea of
forming them into a 'chain-gang' and marching them
through Main street. But 'you can lead a horse to water,
etc.,' and while it was fairly easy to tie the Sophs into
one long chain, it soon proved to be quite another matter
to force them to walk. Therefore, some were given some
fresh country air.
THE pipe rush was just as much of a walkover as the
1 Thursday night event, and indeed, the 1913 con-
tingent went into the battle with no real hope of winning
at all. Even the baseball game went to the Freshmen,
along with everything else. Scarcely a Freshman lost his
corn-cob during the first section of the scrap, although
several were rather in need of additional clothing. And,
at the close of the second part of the rush, the hands on
Hath's big pipe were counted in the same old way, and
registered twenty-three Freshmen to six Sophomore.
Thus another season's scraps were brought to a close,
making Sophs and Freshies friends again until next
season ushers in a new bunch of trouble-seeking Poly's.
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GREEK BRIEFS
(Continued front page 26)
Homecoming this year, having ap-
proached, arrived, and departed, de-
veloped into quite a memorable af-
fair, starting with the display. Con-
struction progressed very rapiai
after a rather sluggish start, high-
lighted by a stuffing party with the
student nurses from St. Anthony's,
the fat of the occasion being dex-
terously stuffing 35,000 napkins whge
doing the Monster Mash. We were
forced to do it without the cemetery,
but the party was a real smash.
meaning everyone had a wonderful
time for those not acquainted with
the local colloquialism. As a result
the chief cougar carver, member o.
the ASCC (American Society of
Cougar Carvers) dedicated the king-
pin cougar to the student nurses at
St. Anthony's.
Our second annual banquet for all
returning alumni, held at Louise's,
also developed into quite a memor-
able occasion, even more successful
than last year. Following the ban-
quet, all the alumni adjourned to the
house to discuss the good ole days.
Later in the evening, banded to-
gether, they marched to other houses
to see their old friends and rivals.
Any persons noticing any strange
glasses lying around please return
them to us. Drinking at meals with
canteens is getting ridiculous.
Recently there have been quite a
few unadulterated shrieks and guf-
faws that have rocked the house to
its foundations (heaven forbid) at
the expense of the juniors. It seems
they, including myself, have been
receiving classical proofs from the
local photo studio.
Other than the previously men-
tioned oddities, life during the week
has progressed along its mundane
trail, leading uphill to the week-
ends. With homecoming out of the
way, TX is looking forward to an
active social season, starting with a
mixer with Sigma Kappa this week-
end. We have planned several other
mixers and a big costume party soon,
having already held a hayride out at
Larry Marshall's spread before the
snow settled.
Curt Yee
TischeizA
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As to what constitutes desirable
traditions is mainly a matter of per-
sonal preference, somewhat after the
definition of good art, good food, and
good music. However, since these
traditions help to mold student char-
acter, they should be in keeping
with standards which will be gen-
erally acceptable in the environment
in which the student will live and
work. For most of us, these stand-
ards are basically the same, and a
school which has a tradition of set-
ting high value on honesty, integri-
ty, ethics, and honest rewards for
honest work will do much to pro-
vide the student with the proper
background for the future.
Small Schools
On Philosophy
I don't believe that many people
have a clear cut, conscious philoso-
phy by which they attempt to guide
their day to day activities. What ap-
pears to others to be the product of
a personal philosophy is, to a great
extent, the outward manifestation of
Busy?
*id
WHITE COI Mg • /
GLOVES HEOU I KI)
MIEX NOM I NG
ON SPACECRArT
It was designed right here at
Jet Propulsion laboratory.
Same with the Mariner that's
going to fly-by Venus this December.
personality and character. I do be-
lieve that it is possible to improve
both your personality and your
character and that you do this in
keeping with certain principles
which could be considered your per-
sonal philosophy. I further believe
that both the faculty and school ex-
ert great influence on students in
this respect.
If I were forced to put my own
personal philosophy into words —
briefly — it would probably resolve
into two major beliefs. One, suc-
cessful association with people is the
key to life's accepted objectives
of health and happiness, and two,
this successful association can best
be achieved through adherence to
the basic principles of the golden
rule. Admittedly this philosophy may
not do much to improve your health,
but it can assist materially in the
pursuit of happiness. Success in your
chosen profession is undoubtedly one
of your prerequisites for happiness
and you will find that the basic
philosophy of the Golden Rule will
serve you well in today's business
world.
Very. A look at the sophisticated
instrumentation on this spacecraft will
tell you why. It's hard work, alright.
But worth it.
JPI.'s a great place to work. Caltech
runs it, you know. The people are
wonderful. So are the facilities. And
you can't beat this California living.
Gas Chromatography
(Continued from page 23)
problems and sundry synthetic
chemicals. The applications of GLC
are not limited to the laboratory. It
is presently used in the plants for
in-process analysis of production
streams. In this way a process
stream may be analyzed and the ad-
justments made with a very small
time lag.
Another interesting application
presently under development is the
construction of a very small com-
pact chromatograph to be used for
one of the early lunar landings. The
requirements for the unit are quite
rigid. It must be unusually small, it
must be able to operate on a mini-
mum amount of power, and it must
withstand the shock of a lunar land-
ing. This is quite a challenge to the
designers.
The developments made thus far
with gas chromatography have been
quite amazing. The present trend is
still under acceleration so even more
astonishing developments must re-
sult.
This is Ranger Six. It will carry
instrumentation to measure moon quakes.
A TV camera will transmit pictures of
the moon's surface from 13 miles out.
You've just been talking to a young
engineer. He's been here six years.
And he's here to stay. Wouldn't
you like to feel that way about
where you work? Maybe you can.
Write to JPI. and see.
"Research and development for
America's lunar, planetary and
interplanetary explorotion programs."
JET PROPULSION
LABORATORY
Operated by California Institute of Technology for
the National Aeronautics & Space Administration
4800 Oak Grove Drive, Pasadena, California
Attention: Personnel Department 104
"An equal opportunity employer"
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Ambitious, talented young men with new
ideas and a zest for challenge will find
unusual opportunity at Delco Radio Division,
General Motors Corporation.
Delco enjoys an enviable reputation for attracting
and retaining top-notch talent in the
electronics field. We feel it's a result
of the atmosphere at Delco where
OPPORTUNITY the individual finds opportunityto exercise and develop hisabilities to the fullest.
is yours at Our recently completed 125,000 sq. ft.Research and Development Center
provides unlimited facilities
DELCO 
for utilizing these abilities
in the investigation and development
of such space age devices as semi-
conductors, computers, static inverters,
solid state electronics •
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thermoelectric generators, power supplies,
machine controls, to name but a few of
Delco's current projects.
To this combination of outstanding talent and
facilities we attribute our pattern of success
over the years. To this same combination
we look for continued success as we assault
the challenges of the future.
Why not cast your lot with a leader
in the field? Arrange an appointment
with our interviewer when he visits your
campus, or for additional information
write: Mr. C. D. Longshore, Supervisor
—Salaried Employment.
ELCO RADIO DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA An equal opportunity employer
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Strolling out the door we over-
heard two aging but spirited pro-
fessors discussing a gorgeous
blonde, who was walking nearby.
"You know," said one, "I feel like
taking her out again."
"What," said the other, "you
mean you've been out with her be-
fore?"
"No," admitted the first, "but I
felt like it before."
Overheard in Cobbler shop:
Small boy : "What are shoes
made of ?"
Cobbler: "Hide."
Boy : "Why should I hide."
Cobbler : "Hide, hide, the cow's
outside!"
Boy : "So what, who is afraid of
zows."
Artsman: "Perhaps you, too, are
a lover of nature. Have you seen
the rosy-fingered davvn spreading
across the eastern sky, the red-
stained, sulphurous islets floating
in the ladle of fire in the west,
ragged clouds at midnight, blotting
out the shuddering moon?"
Engineer: "Nope, not lately, I've
been on the wagon for more than
a year.
One tonsil to another : "It's so
dark in here I don't know where I
am."
"We must be in Capistrano, Here
comes another swallow."
Overheard in Student Center:
EE: "How can you keep drinking
that coffee?"
ChE: "I take a spoonful of Drano
every week."
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Stolen by Larry MacDonald
Junior C.E.
An American returning by ship
from a European trip wanted peace
and quiet, and asked the dining
room steward for the smallest table
possible. He was delighted to find
that his only companion was an
Englishman. First day out, they
completely ignored each other. Sec-
ond day, the Englishman gave a
polite grunt as he sat down at the
table. Third day, breakfast start-
ed with a mumbled "good morning"
and a frosty smile. Fourth and last
day, the ice was broken when the
Englishman looked up from his
book, shot a friendly glance across
the table and asked, "Going
across?"
As a junior-high school teacher
distributed the first report cards
of the year, she noticed that one
blond teenager was scowling.
"What's the matter ? Aren't you
satisfied with your marks ?" she
asked.
"I certainly am not," said the
girl. "You gave me an F in Sex
and I didn't even know I was taking:
it !"
* * *
The reason for the amber light
on traffic signals has finally been
revealed: It gives the Scotchmen a
chance to start their engines.
* *
Bellhop (making lady and gent
comfortable) : "Anything else,
sir ?"
Gent : "No thanks."
Bellhop: "Anything for the
wife ?"
Gent : "Why yes, bring me a
postcard."
Little Girl: "Mother, are there
skyscrapers in heaven?"
Mother: "No dear, it takes engi-
neers to build skyscrapers."
A farmer was phoning a veteri-
narian, "Say, Doc," he said "I've
got a sick cat, he just lays around
licking his paws and doesn't have
any appetite. What shall I do for
him?"
"Give him a pint of caster oil,"
said the vet ?"
Somewhat dubious, the farmer
forced the cat to take a pint of
caster oil. A couple of days later
he met the vet in town.
"How's your sick calf ?" inquired
the vet.
"Sick calf ! That was a sick cat
I had."
"My gawd, did you give him the
pint of caster oil ?" asked the vet.
"Sure did."
"What ? What did he do?" asked
the vet.
"The last time I seen him," said
the farmer, "he was going over the
hill with five other cats. Two were
digging, two were covering up, and
one was scouting for new terri-
tory."
Nothing helps a girl stay on the
straight and narrow so much as
being built that way.
"Do you keep stationery ?" he
inquired of the girl behind the
counter.
"Oh, up to a point," she giggled,
Then I go all to pieces."
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Kodak beyond the snapshot ...
(random notes)
Resist education
A certain engineering college recently
asked us for a contribution not of money
but of a small object suitably symbolic
to deposit in the cornerstone of a new
building. After thinking about it a bit,
we sent three intricately shaped bits of
metal so small that one of them got lost
and never found its way into the box
that will be opened some day to show
our descendants the topics that engineers
in 1962 regarded as fresh and promising.
Is it not true that the engineering mind
today is much occupied with working
metals and semiconductors in ways to
get as much performance as possible
from as little bulk as possible?
Doggone right. In addition to making
deposits in cornerstones, we have been
busy expanding the line of photosensitive
resists on which this hot new art so
strongly depends. Everybody in it should
be delighted to learn of KOR, a new one
that's 10 to 15 times as sensitive to arc
light and 30 to 100 times as sensitive to
tungsten light as Kodak's well-known
resist, KPR. This opens up the possibil-
ity of exposing KOR by a projected
image instead of by contact printing,
but the photographic speed is still a little
low for an ordinary enlarger. A high-
intensity projection printer will turn
the trick.
If you don't even know what we are
talking about, you have a dangerous
blind spot in your education which you
could repair quickly by sending a buck
to Eastman Kodak Company, Rochester
4, N.Y. for a copy of "Photosensitive
Resists."
Cheaper than rubies
maybe
We have entered the laser rod business.
This decision looks logical enough.
Lasers are a) very, very, very promising
and b) connected by a strong thread to
a technology about which we feel cocky
—namely, non-silicate rare-earth glass,
which we broke open commercially 25
years ago for photo lenses.
It was a thrill to hear that a rod of
ours commenced action at a threshold
of only 4 joules at room temperature. It
emitted at 1.06µ by transition of Nd+++
from 4F,,, to 41 11 /2 (not down to ground
state, which is 41 „2). Its time to techno-
logical obsolescence will be inevitably
and indubitably short.
Meanwhile, for the people busy feel-
ing out the ground rules of laser engi-
neering for machine tools, weapons, etc.,
our neodymium-boron-barium-lanth-
anum-thorium-strontium glass is a good
first choice because 1) neodymium needs
no refrigerants (fluorescence doesn't re-
turn Ncl— to ground state); 2) 1.06µ is
convenient to phototubes, phosphors,
and photography; 3) threshold for laser
action comes at I/3 the energy input that
Nd+— needs in silicate glass.
You have heard of ruby lasers? They
depend on Cr+—. Cr+++ depends on the
crystal field to define its energy levels.
Rare earths don't need a crystal field
because their 4f levels are shielded by
5s electrons. Therefore they can work
in glass, which can come big and homo-
geneous. Already a 2" x 1/4" rod with
ends tuned to reflect —100% and 98% at
1.06µ costs less than a decent used
motorcycle.
Adhesive findings
Mr. Guy V. Martin, 110 Yale Blvd.,
S.E., Albuquerque, N.M., has found
EASTMAN 910 Adhesive vastly supe-
rior to soft solder for transmitting ultra-
sonic vibration. He has used up to 60
kc and electrical power inputs up to 200
watts at temperatures up to 200°F.
When he feeds energy like that
through a solder bond from a transducer
of laminated nickel sheets to an applica-
tion tip, the solder deteriorates progres-
sively and the transmission drops steadily.
An EASTMAN 910 bond acts differ-
ently. Without apparent change, it
transmits three to four times as long as
solder takes to reach disintegration.
When the 910 bond finally snaps, it
does so all at once with an audible snap.
In the case of aluminum bonded to the
nickel, rupture always takes place be-
tween the adhesive film and the alum-
inum. With other metals, plastics,
ceramics, or glass bonded to the nickel,
the rupture divides itself between one
interface or the other and doesn't appear
within the film.
Mr. Martin claims that for some 30
years Kodak has been very obliging in
furnishing him helpful information from
time to time. We claim that in volun-
teering his adhesive findings, he has now
amply repaid us. We shall be very happy
to furnish you, too, with helpful infor-
mation for 30 years. EASTMAN 910
Adhesive is obtainable in a $5 sample
kit from Eastman Chemical Products,
Inc., Kingsport, Tenn. (Subsidiary of
Eastman Kodak Co.). It develops great
strength withi_i seconds.
ALL SORTS OF PRODUCTS, ALL SORTS OF CAREER DEDICATION AT KODAK FOR THE SCIENTIFICALLY ORIENTED, B.S., M.S., OR PH.D.
EASTMAN KODAK COMPANY
Rochester 4, N.Y.
AN INTERVIEW
WITH G.E.'s
DR. GUY SUITS,
VICE
PRESIDENT
AND DIRECTOR
OF RESEARCH
Dr. Suits has managerial responsi-
bility for the General Electric Re-
search Laboratory and as a member
of the Company's Executive Office
he is directly concerned with G.E.'s
over-all research programs and
policies. He joined G E. in 1930 as a
physicist, and holds 76 patents, is
Chairman of the Directors of In-
dustrial Research, member of the
National Academy of Science,
Director of American Institute of
Physics, previous Chairman of Naval
Research Advisory Committee and
Fellow of the AIEE, AAAS, and IRE,
and has been Vice President and
Director of Research since 1945.
For complete information
about these General Elec-
tric training programs, and
a copy of Dr. Suits paper
..The New Engineer And His
Scientific Resources:. write
to: Personalized Career
Planning, General Electric
Company, Section 699-05,
Schenectady 5, New York.
How Scientists and Engineers
Work Together in Industry
Q. Dr. Suits, I've heard a good deal about the scope of your programs. Is your
research mostly in physics and electronics?
A. This is a common misconception. The work of the many laboratories of Gen-
eral Electric "covers the waterfront" in science and in advanced engineering tech-
nology. Some laboratories specialize in electronics research, others in atomic power,
space technology, polymer chemistry, jet engine technology, and so forth. Actually,
the largest single field represented by the more than IWO Ph.D. researchers in
General Electric is chemistry.
Q. Is this research performed principally by people with Ph.D. degrees in
science?
k. General Electric research covers a broad spectrum of basic and applied work.
At the Research Laboratory we focus largely on basic scientific investigations, much
as in a university, and most of the researchers are Ph.D.'s. In other Company
laboratories, where the focus is on applied science and advanced engineering, engi-
neers and scientists with B.S. and M.S. degrees predominate. Formal college training
is an important preparation for research, but research aptitudes, and especially
creative abilities, are also very important qualities.
Q. What are the opportunities for engineers in industrial scientific research
and how do scientists and engineers work together in General Electric?
A. Classically, engineers have been concerned with the problem "ho% ."' and
scientists with the question "why." This is still true, in general, although in ad-
vanced development and in technological work scientists and engineers work
hand-in-hand. Very close cooperation takes place, especially in the increasingly
important fields of new materials, processes, and systems. Certainly in General
Electric, a person's interest in particular kinds of problems and his ability to solve
them are more important than the college degree that he holds.
Q. What does it mean to an engineer to have the support of a large scientific
research effort?
A. It means that the engineer has ready access to the constant stream of new
concepts, new materials, and new processes that originate in research, and which
may aid his effort to solve practical problems. Contact with research thus provides
a "window" on new scientific developments—world-wide.
Q. How does General Electric go about hiring engineers and scientists?
A. During each academic year, highly qualified technical _people from General
Electric make recruiting visits to most college campuses. These men represent
more than 100 General Electric departments and can discuss the breadth of G.E.'s
engineering and science opportunities with the students. They try to match the
interests of students and the Company, and then arrange interview visits. The
result of this system is a breadth of opportunity within one company which is
remarkable.
Experienced technical people are always welcome, and they are usually put in
contact with a specific Company group. Where no apparent match of interests exists,
referrals are made throughout General Electric. In all cases, one finds technical
men talking to technical men in a really professional atmosphere.
Q. Are there training programs in research for which engineering students
might be qualified?
A. There certainly are. Our 2-year Research Training Program at the General
Electric Research Laboratory gives young scientists a chance to work with ex-
perienced industrial research scientists before carrying out research and develop-
ment on their own.
In addition, there are seven Company-wide training programs. Those that attract
the largest number of technical graduates are the Engineering and Science,
Technical Marketing„ and Manufacturing Training Programs. Each includes on-the-
job experience supplemented by a format study curriculum.
Of course, not all graduates are hired for training programs. In many cases,
individuals are placed directly into permanent positions for which they are suited
by ability and interest.
GENERAL ELECTRIC
